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[it** 2 ] it** i icie*0>*Rffl mm^mmm 
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lit** 4 1 it 3 \cmm<oMmmmm^>mm.mw. 

[11**5] M**3lcB«©*PJB«*WRflB611 
gjlEK*^<£tt^a'J^a*i> tfnR#fi**«»*&0>HJ 

[It** 6 ] It** 3 lcett<Z>*?o fflttSfeBKfell 

r. t SrBSS-f 3*Si u 
fc^ t Sr#«^1-5*Pffll«W«9B®3SS. 
[ft** 7] W*JKl/i^LW**6roffiixawce«E 

65 It, 

[if#*8] ft**l ftV»L!i**7<0(sm*Mc|B^ 
[IS** 9] H#«lftV>L»**8W{Sjft7WC!Etfe 

So 

[ »** 10] IS** 9 tc|E«w*Piffll^StiB§S^ 
g«9B8&%&. 



I 



3 

KftSEft. 

lo o o 1 ] 

[0002] 

['iS*OS*] #§3^1 1 -0 1 4 34 6-g-&«R£&l^ 
[0 0 0 3] I3l«fc. WBH¥l 1 -0 3 9 5 9 7#^« 20 
[0 0 0 4] 

1 1 -0 1 4 3 4 6 ^Wcfiit0>*ffiJBHt««BBBS 

[0005] #M¥ 1 1 -0 3 9 5 9 7 *&|RIZ 

- * 7 V 7° *r £ *T $ "It 5 w fc tf& # 1 1£ o T V> 5 * . 

[0 0 0 6] ±IE^H»c*g L,Xt££tiizi> 

*i:B«W-5*-croffijfe«FlB«:«<i-wtlwJ:9. «t 9 
[0 0 0 7] 

[SSSSrfif^f -5fc#<£>#a] ±iS@ft£ri§fi!H-5fc 
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ei- x r ta £g 5 5fc*T*:fc*ntimSffi# 
[0 0 0 8] i) irt, ftft&ti&atfmwm&mt 

[0 0 0 9] ii) $fetT*^»^m#St»4> gx.fc*» 
[0 0 10] iii) KSWSIi^ffl^aiH:, Br£«± 

[0 0 1 1 ] 

[001.2] -ffcfc>*>> MrMr>9t\zmm®i> i ftte.-tZ> 
#ffl-f * — ^tvMW^T* u— * 7 v ^Srffl v ^ 

*»jfe(clMF«*sffffi"*-5r.fc*SB«*nS, 
[00 13] .t-o-C, jfeff**5Hii-^-v->^T-/HIIf« 
«7"i"-*?^7'llttll:»^6:t4<, 5feff*<D^* 
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[0 0 14] 

l |c^J^^-c, l 0 l iii*M*-|cioit5lS^5feff*Sr 

[ooi5] 102 ii$fc*fiM$*p^& i o i iraa^ics 

[0016] 103 (i5fetT*^*P#S 1 0 1 Offl^lcS 
[0017] 104 li5feff*^*P^S 1 0 1 (Dtiitlfrb 

[ooi8] 105 aftrr$.®%iffimwm&& io4x 
aj-r a ftft&ttmw-m^mxh s„ 

[0019] 1 0 6 14 g »£^&±ftfT«#?£&£3MS: 
1 0 3X&ijL&ft&±lc1flEi-5, tnWiLtzftfimzto 
lt5$fetT*^»^ai#©i 0 5rom^Srffl^T, ^fetf*: 

[0020] 107 itfemvomffi^m^fk i o 6 (otax 
m^rr^m.^mm^wtX'hi>o 

[0021] WT, *|g^w*iSiffl|ifW^i®S?®^* 

a-r-5His^ig^> 2, 8, 9. io, i 

i [c*\fc-tz>%in&mt, t»*«3, 4, 5, 6, 

7, 8, 9, 1 0, 1 1 IC*ff£;-t5f?2!!iS0iJlCX-3l^ 

[0022] ifgimmm) mimmwK. s y«v^- 
^i75^waijggigsi-s<5v>-c. fcrnvuMfaznoMx 

[0 0 2 3] *i\ *fiK^iJiPJ-t-5o II 2 fi!& lUSStfJ 
g, 3»iCCD*^7, 4 liBitfe^aiSM, 5 

ssgg, 6i±<:ii^mi?ig. 7 ttSMefitttusB. si* 

[0 0 2 4] JWE5y*U-^l-e«ELfctS**»feW* 
G(Z) = (cZ ! -c)/(Z 2 -a Z 

[0 0 3 3] ^xs/7"2 0 3-C-I4, V— ^feglgg 2 tf> 
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***f^Sr^*Pi-2>u-y4!iS^g2^^$ix. 
-y*&a3£g2-eii. -oxiilSScw^ife^lc^t 

■ceswtrBAi-rs 2ft7cmgffiogmfeii«i$ix 
-So y&u-y i&tf u-^tea^g2ii$fcfTi£ 

[0 0 2 5] i*stf*ro^ei^iE?ttctegi-5c 

[0 0 2 6] MKftftBttfgB 5 lefi, u-^&a^g 
2^»"b<0tiJ^t, ®««iSigB4*^wa^i, t£JS£ 
*«BB««r*aji-5*a[*aBB6d»f>wa*i:, M 
BIMeAS:*aii-5»ttft*a«B7i»f>©llJ*i:. D 
VDt^-v'a y-^fi 1 0*^coa^)* 5 Sll5 ii* 
r(D«t9<C^-K«^«t*), ftffiWfcfci^&i 
0 l JfrBSfcflW^a l 0 2 J ?>giit£fT&±$fcfT*#£ 
ftgfgi 0 3*fcfT*fc&Mff8Bfll#©l 0 

20 <t##3?m*# i o 5 ^nmrnom^m^WL 106^ 
[oo 2 7] MKft#igsssf£e5wtis2)i4. gtdyu- 

BB8 *»fe«)Btb*»*«flE**ai*P**i5 wti:J;!i § 

[0 0 2 8] fc*3, Hiia?LfcV'-^ftiaSlg2^gtf!y 
30 V-:HS»Bfi8M\ tilfnW^naVtfa-^t 
•t«)B iaSC^^BT * fa^— * <r)W&m&teH'*ffi 

[0 0 2 9] RIC. «UB«rR*!1-5. 
[00 30] [BffMBBMiVteB] H 3 »4B 1 H*S#J 

w^^sBiSg 5 icTKEfT*n6B»«fMMfl»*aa© 

*Bfr*+7n-^+-b-e, 6HT, #^f^7lco^ 
Tift^-rSo Z<r>yu— — h<O^SI4, 10ms 

[0 0 3 1] 0 g*W*iiVi:JK^ 

40 S £g^&t? 0 

[0032] ^f7^2 0 2tii, ^(Droeaia^ 
+ b) ...(1) 

10msec/i<OT-5|HHClg) HiS$ix5*!igT\ g«:SfI* 
^fel^^fflJtiSg (Px.Py) (rVy) {CO 

VMT, «tELfcSu^0^c^l^- : ?'4!ia^g2^^S! 
SO ^iitf 0 U—y«ia^B2T-«, 1g|gC<0^«:<D^ 
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ft, B#*!J t 1 *»e>^f*J t 2 rai-TS^fC^^CD^lfr^Sl 
LfcWg-Cfc (&&T-^ftA<t^#B£®'jax.fc:'?-f 

[0 0 3 4] ^7 5'7'2 0 4-C'fi, ^fy7 , 2 0 3ti 

^i2^fc1iij#&fc4&#wfit&H : Px<Df$fi8£{fc£#ft5 

10 0 3 5] 0 5T*li. 7-Ty7°2 0 3T*& 

*n ufcftfT^w&gtts (Px,p y ) *»e>e*u-^±«> 

ft t>g4rc£'v 1 ^ro^fl; 

CO I D#-§-*SelectedIDICf^A1-5o 4*S, > 
io«»rt» Pxrojfeittt^l. 75[«0*St-C*>*Ltfi *l" 

»fc-r5CCD#*?3«:«*1-S#S , l;:H:, SBSLfc 

I DS^SrSelectedlDirRALTtS^c 
{0 0 3 6] ^f5'^2 0 6-tli, *7-y-/2 0 3 £ 2 
04 OfetfffiB. (Px.Py) • «#jt*^ h^*»5>»* 

•woKfcwt-rs (PMrtM«f**K*a) . 

j£?r'p<o£mt(Dmmvm<»&'pfrb > z 
<DX7-y72 0 6X'mwv>)zmmx'Zz>ittr>. sate* 

[00 3 7] *Ty?2 0 7T-t4, U— 2 tf> 
x-*Hi&r^»JK*i^T, ^fyy2 0 3 i:2 0 4cOft 
tt&B (Px.Py) •ffittilg (rVx.rVy) Or-?J:f-* 

n = int (Tstore/Ts_rader) 

x = trans [Px, Py, rVx, rVy] 

a ={x(k)+x(k-l)+...+x(k-n)}/n 

a=/"[{x(k)-a} 5 +{x(k-l)-a} 
- r T\ Ts_raderl± N l^-^»lgI2C0f-^ 
^T*fcS0.05[#], ni4x-*&. int( • )f4g&£i£ 
-rHIS. xJ4x-^»-C'*)9, transJigg^lJSrE* 
■fZsZ^-X'h*). al4=§-r-*<£>¥i$fiS£. ktt^ln]?) 

>^##?r. af;fc£x-?wS*J!MIM£:##L 
XtS*). a=trans[aPx, aPy, a rVx, arVy]T'S>5» 

func2 ( a Px) +f unc3 ( a Py) +func4 ( a rVx) +func5 ( a rVy) >Th 
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* ;?#^FflTstore[#]fc'(tSx.S ($fcff*&*Otiimg« 

3M&lc*eS) o tea. **!S0!l-Cfi. ft*M£fi (Px.P 
y) (rVx.rVy) <Dx-* ftiM" 

(Px.Py) d4S*tttft (rVx.rVy) ^lt«>*«fll»»&fV 
BWSSteKli, (Px.Py) A^Jtiig (rVx.r 

Vy) tzi1X~&\,\ ^^-y^SrlfiiKJ-rSfcft. * 

f'^2 0 5 T*#fcfcSelectedID<O5fcff*<0^<0ffi#& 
E <Px,Py) (rVx.rVy) Of-^ fcgxT fc 

[0 0 3 8] 7.7-y-f2 0 8TNi, y.^2 0 5"C5fe 
ffjCt L-C^ftfcfeSJ I D (SelectedID) #iifj(H]<£>&g 

«S1 DfiSfcS*:*, X?y?2 0 9^iBtrw fcK* 
5 0 ) , ^77^2 0 1 i 2 0 2«*i§ • 

y-/2 1 0^-iitfo 

[0 0 3 9] ^fy/2 0 9T'I4. $fe^T*75»e U— 

tOx-*** y 
[0 0 4 0] *X S/^2 1 0T-I4, DVDxfc'X— >a 
y-^TAlOH, i*:<o*tTifi^ict3«t5*^Rli: 
$fetT*<0^tfife^ (g*<Oftffi+l'-:/l&iEgf) <7)*# 

R3=abs (R2-R1) .-.<2) 
Tstore=funcl (R3) ... (3) 

abs (x) 14, x ©«#tt*rfi1-H«rC*> 0 , f 
unci (i) \t, ®4{c^i-#tt$r*r-r^)gilS:'Cfo5o x- 

i (=R3)aS500{m]J:9/h£l/^&-t'l4, «I1.0|W^»«* 
tL, tt^SEtt^tlt i JJssootmJSrjgxSir&^lci.O^J; 

[004 1] Xf5-72 11tlt W-^*0!a§$S2ro 
7— ^MfrJl^lcisvT. ^x •>7 P 2 0 TX^x.tzfta 

*x — ?COf- ^ga^Tstore[t>]cO^*<lMa SrJSfe 
J: ($feft#^»@ffi#©) . 

... (4) 
... (5) 
... (6) 

+...+x{x(k-n)-a} 5 ]/n ...(7) 

[0 0 4 2] ^f77'2 12m 5t(7) T-Jfcftfc&itl 

8>J7 7^J &1ICL-C^fy^2 13^it*, 
7°2 1 5^ittfo 

... (8) 

func5!411 8 JC*-r#ttfefl-*-S 
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Jfc0t)-C-f4Th= 1 t-rt>o 
[0 0 4 3] 1 3X'\*. *=ry-?2Q 3X'tfi 

*DLtz®#/)>b. g*W^ffgS0Sil^C x SelectedID# 

iX-tt^&GiCitXT y~f2 1 5^-iStP„ 
[0044] ^7'2 14 "Ctt, t^Bfft©#€ 

[oo45] -C-J4, mww#m»m<v'i® 

[0 04 6] [KS^SSS^ffl] 5fefT*<Otfr*{C#3(*75S 

f, xfy^2 0 l-»^r 0 2^f 0 3 
-*XTy-/2 04^ry^2 0 5^75-/2 0 6-» 
7^2 0 7->^x y7 e 2 0 8->*-r y:/2 1 0->* 
7-5/7°2 1 l^i^Sit 9. ^fy7'2 0 7 20 

— ^zSSgxibtV, ^7 L y7 p 2 1 OlCiJ^T^ «5»<SMa 
^jfc^lbftS,, -tLT, ^75-7*2 1 2lC*5^-r > 31& 

*^0#ft* s ^»J$tl, SelectedlDS-f-^Sft^lC 

. ±9, 5feff*cDBli*t^{*:(7)#?£^*PLrc*^Jcii, 

ic^\,*xmmmm&mm-r : z>z£ft<. x?y72i 30 

[0 0 4 7] r*UC«fc9. LTi»fe. 

. 9, fflfpjR-CW:. S9h7i'-*fflW<0$-MttmX: X 9 

[0 0 4 8] fcK, SM^KEI - *. 

[0 0 4 9] (1) ^.-r -^^2 0 7|C*JV^T, ^fy/2 
0 3 t 2 0 4 A»feOg *lffi£04*&4MFOf§*H&B (P 
x, Py) • fB*f3S (rVx, rVy) »f- 9 * #ffiB# 

IHTstore[tM£lt»*., ^fy7"2 1 1 (C*Slr'T % *x 
s/^2 0 7T*itfcftff*f f -^Wf f -^*«B*IHTsto 

re[#]©i«BSffi:J: 9 £fT*ff>£?TttSl«>&1RfrJt 
ML, ^f-/7*2 1 2KJ3V«T\ ffQIfllflEo^imfe? 
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£ 5 * -eofflJMPnn < -t - 1 1- J: 

[0 0 5 0] (2) *T y?2 1 2{C*JV>T, ^iiv 
as***^ MroBMtniSrjH^TV^ £ t £.£ 9 5fcff*0> 

0 3-e*ftlLfc**!6»b» Sele 
ctedID»#fc*-f*ftfT«K^ro»Jft*»>flR9ES:tt*ni- 

[0051] (3) ^fy/20 3i:204 CDtBfcH&fi 
(Px.Py) • tlttX*"*? h^&KtMMWftrXlti- 

1 2SO ! ^fy7'2 1 3 «)^#SrSIS^ixtfs 

2 0 6-ett***£«WLTV**v^»*{c*J^-Cfc, 5fe 

fc», *7-y-f2 1 2S^T5'7'2 1 SOiMtttfi 
Lfc*. ^fy7"2 0 eTBfcflJ-CfcSfcWWSaxS* 

L-CA»e.-t*t*l»*«i:IMW6*'e«)S*i«»nB«rl«l 

[0 0 5 2] (4) *TV?2 1 2S^fy^2 1 3© 

[0 0 5 3] (5) *7- 5/7*2 1 0(r*3V^-C, ffi^fifi 
(Px.Py) -ffiWiiS (rVx,rVy) (Or-? Sr^x^x- 

[0 0 5 4] (6) ^fy/2 1 OKfc^T, DVDtf 

*^Rli:$feff<:co*fTife^Wft*R2^*i6, 
3E<t^*i-*^if6*rffi I R1-R2 I IZfcCX. 7-9W 



10 



11 

10 0 5 5] (7)^T'7/2 0 8 (CiS^T, S*> j&<^ 

14. y7'2 0 9--i^ TstoreS>H<DtB*M£H (P 
x.Py) -ft**** (rVx,rVy) tf>x- * £ * y T U ft 

[0 0 5 6] (Sg 2 -mm) % l «jS^JT-(i, ftff %<r> 

nm<ommzM^ ^m<om^—>tmmmmxttm 

f _0pposi te_Lane = s ign (Px) 
f_Opposite_Lane= 0 
ZZX\ fJ)pposite_Lane##-fe?n(7)4§-£-|Ct4, 

-ytf*ifo]g.&X'hZ :t*SU sign(Px) i4Px<7??3F-5§- 

(+ior-D zmi-m&x-hZo mz.\i. Px<r>mm% 

*xfc#-&(C(4f_0pposite_Lane=+ 1 (£<SIi§fTW*§ 

14, i o^H^wfiSSr^-r-Stw^i-So 4*5. #H 

if[func8 {func6+func7(rVx)J =f_0pposite_Lane] 
then f_2opposite= 1 

else f_2opposite= 0 • - • (10) 

ZZ.X\ func6(i)l4H]l 0 iC^-f «Mt«:*-^ 5 BtWfce, 30* 3 0 o* 9 , 5fc«*:#*t|6l<» 
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*v>TI4, ®lHJS0iJi:lB3«|-C*fc5Wt:\ B*3fel«clMi 

[0 0 5 7] f^fflS:IftW-r?>c 
[ 0 0 5 8 ] II 9 14|g 2 XftftO* JMBttSKB 5 iCTll 

hT\ WT, ^-^T-y^oV^tft^-r-So 4*5, 
yu— KE>*G;SI4> 10msecStC^JS$tl5o 

[0 0 5 9] 0 l*»P>^x.y7 ,, 3 1111 12 

3{CijV**l2HSWw*Stt5*^3'3'2 01~211t 

[0 0 6 0] *xy:/3 1 214, 0 3T*t£tti 

■ffc*#«><tBn®t*|Sl«)tt*taUtrVy*s S »jgroi. 2« 

vM.nm.xh y . a»o, ^w&ftwrasggiPx (**§*^ 

•OTgggf) <Offe*Hfi#, 1.5~5m<Dt5HICI&*£4P>l4*5£ 

1 3^iitf (*flftl**UPJ*r*») = 
... (8) 
... (9) 

[00 6 1] Ts'rVfZ 1 3T-I4, ^f^3 0 3i:^ 
7 1 y7 p 3 0 4T**fefc5fefT*^*01S«7)^^x .y7 B 3 0 

5 -Cftftfc i *jfetT?S±>*5i^##J) s *J-[^*^(-[ s ]?!i^ 
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func7(i)l4Hl 1 (C^-f^tt^^SMfCt?, func8(i) 
14(21 2lC*-M*tt**i _ 5B«fe*>o-C, if[conditi 
on]iJ4. condition£ii£-f4t£K:f4> thenWftASrfT 
V\ *fcS*V>»^lCI4» else<DftASrtT 5 HScT'fc ★ 
If [f_2opposite= 1 ] 

then Th=0.8 
else Th=1.0 
^fy7'3 1 5T-I4, ^77*2 1 2 tfSI&XfrZtf. 
(8)^.<D^m<Dm^^7- yf 3 1 4-C**J6fcEgfitThSr^ 

t\ zo&mzxv rmmvo&ffi^fflyy?] 40 

^JBf^m(C«t«b-f^xy7'3 1 6~ittf. 
[0 0 6 3] *.=ryy"& 1 6fl4, ^.7 i ^7 p 3 1 3t'* 
*7t*l-[6l*:iglC(6l7!l>oTV^57 7^'f_2opposite= 1 
■C, ri>o, ^^2/^3 0 3<7)SiJ8Eigmzl^SelectedIDS 

^Lfc^Jcii^-r 5/^3 1 9^, ^oX^^m^it 
i/7°3 1 7-Mttr,, 
[0 0 6 4] 1 7T-I4, ^f->^3 1 3f* 

tofc*f|6l*^(C(6]*»-DTV^577 ^f_2opposite= 1 
T\ *>o, XTy7°3 1 5f**fc r|Jt#4fcfiHi^«7 50 



f_2opposite= 1 1 45» 
[0 0 6 2] ^T5-y3 14m fcitJCfc 9 MffiTh& 



(11) 



=1<7>*^C(4, ^7^3 19^ *r5T'4V> 
ii-g-lCH^-r y7°3 1 8— ittfo 

[0 0 6 5] y/3 1 8*>e>^fy/3 2 0tli, 
^lHSSW(r*5»t5.^xs/y2 1 3*>fj^.7 i y7'2 1 5 

[o o 6 6] KUitcto, %mmmzuaz_x. 

&*nLfc#3\i i:. © rfttf***ti6i*llHci6J*»-3-cv^ 
T, ri>o. 5feff*<0*tt^4^J (C{4 ($fefT*<7>Bll 
*W^)(*:|cov^T»SWJ»fSrllJSi-5ri:4<) , ^ 

f^3i 9— is^-x 9cftm<omjjizf&w%>&&&Lx 
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[00 6 7] ^ftic <fc 9 . ®«* (KWW L-T 
1 60jfeff*©jfe©|»fMfc*||*P^6*'C«>SE**nil* 

x\ £vw±s£M*:ta.<irz>z-ktf*imt*<9. mm* 
[0068] we, ja*srttw-rs. tUMLTt*: 

&2llig0tjro#ffiffl|g£4&K8fc3£fiKS>-3"C 

[0 0 6 9] (8) X?-y73 0 7K*5l^T» ^7 i 5'7'3 
0 3 t 3 04*»'b<7)g*BU*'ro^*P^Wffi^S (P 
x.Py) (rVx,rVy) Of*-* £x-*#»Nf 

ISJTstoreHMftflt**., ^^3 1 1 fc*Mr*T, 
2/^3 0 7T*#xfc5fe : fT»X-*Wx-*gfll^fPr5Tsto 

re[«M0>8»MHSc K«fc 9 ftfT^stfT^RW^MR** 
JM!W#|S]*l|-e*>5 d i fcWBrU 5/^3 1 5 |C 

[0 0 7 0] (9) XT 5/7*3 1 2IC*JVT, ^M^ft^ 
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(54) DEVICE FOR RECOGNIZING OBSTRUCTION FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
recognizing an obstruction for a vehicle capable of 
starting obstruction preventive measures at an earlier 
timing without using turn signal information or brake 
lamp information provided from a preceding vehicle by 
eliminating a free running time from finding the 
obstruction in front of the preceding vehicle to 
recognizing it as the obstruction. 

SOLUTION: This device comprises a preceding vehicle 
detection information storing means 104 for storing a 
relative position of the preceding vehicle for an own 
vehicle or a relative speed in addition to the relative 
position from output of a preceding vehicle detection 
means 101, a preceding vehicle dispersion calculation 
means 105 for calculating dispersion of running state of 
the preceding vehicle from preceding vehicle detection 
information stored by the preceding vehicle detection 
information storing means 104, an obstruction candidate 
prediction means 106 for predicting existence of an 

obstruction candidate in front of the preceding vehicle using output of the preceding vehicle 
dispersion calculation means 105 of the preceding vehicle determined to be on a road on which 
the own vehicle runs by a means 103 for determining existence of the preceding vehicle on the 
road on which the own vehicle runs and an obstruction recognition means 107 for recognizing 
existence of the obstruction in front of the preceding vehicle on the basis of output of the 
obstruction candidate prediction means 106. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ..... , 

[Claim 1]An obstacle recognition device for vehicles provided with a preceded vehicle detection 
means characterized by comprising the following to detect two or more preceded vehicles which 
can be set ahead [ self-vehicle ]. and a self-vehicle running route top preceded vehicle 
existence determination means to determine a preceded vehicle which exists on a self-vehicle 
running route out of each preceded vehicle based on an output of this preceded vehicle 
detection means. 

A preceded vehicle detection information accumulation means which stores relative velocity 
from an output of said preceded vehicle detection means in addition to a relative position of a 
preceded vehicle to a self-vehicle, or a relative position. 

A preceded vehicle distribution calculating means which computes distribution of a traveling 
condition of a preceded vehicle from preceded vehicle detection information stored by this 
preceded vehicle detection information accumulation means. 

An obstacle candidate prediction means predicted that an obstacle candidate exists in the point 
of a preceded vehicle using an output of said preceded vehicle distribution calculating means in a 
preceded vehicle it was judged that existed on a self-vehicle running route by said self-vehicle 
running route top preceded vehicle existence determination means. 

An obstacle recognizing means which recognizes that an obstacle exists in the point of a 
preceded vehicle based on an output of this obstacle candidate prediction means. 

[Claim 2]In the obstacle recognition device for vehicles according to claim 1 . said obstacle 
recognizing means. An obstacle recognition device for vehicles considering it as a means to 
recognize that an obstacle exists in the point of a preceded vehicle when an object in which an 
output of said obstacle candidate prediction means predicts an obstacle candidate's existence at 
the point of a preceded vehicle, and said preceded vehicle detection means exists in the point of 
a preceded vehicle is detected. . 
[Claim 3]An obstacle recognition device for vehicles provided with a preceded vehicle detection 
means characterized by comprising the following to detect two or more preceded vehicles which 
can be set ahead [ self-vehicle ]. and a self-vehicle running route top preceded vehicle 
existence determination means to determine a preceded vehicle which exists on a self-vehicle 
running route out of each preceded vehicle based on an output of this preceded vehicle 
detection means. 

A preceded vehicle detection information accumulation means which stores relative velocity 
from an output of said preceded vehicle detection means in addition to a relative position of a 
preceded vehicle to a self-vehicle, or a relative position. 

A preceded vehicle distribution calculating means which computes distribution of a traveling 
condition of a preceded vehicle from preceded vehicle detection information stored by this 
preceded vehicle detection information accumulation means. 

An obstacle candidate prediction means predicted that an obstacle candidate exists in the point 
of a preceded vehicle using an output of said preceded vehicle distribution calculating means in a 
preceded vehicle it was judged that existed on a self-vehicle running route by said self-vehicle 
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running route top preceded vehicle existence determination means. 

based on an output of an opposite lane decision means which judges that adjacent lanes of a 
self-vehicle travel lane are the opposite lane, and this opposite lane decision means, and an 
output of said preceded vehicle detection means. An obstacle recognizing means which 
recognizes that an obstacle exists in the point of a preceded vehicle using an output of said 
obstacle candidate prediction means in addition to these. 

[Claim 4]In the obstacle recognition device for vehicles according to claim 3. said obstacle 
recognizing means. An obstacle recognition device for vehicles considering it as a means to 
recognize that an obstacle exists in the point of a preceded vehicle when a preceded vehicle 
changes to the opposite lane side from an output of said opposite lane decision means, and when 
said preceded vehicle detection means detects an object which exists in the point of a preceded 

[ClainTsJIn the obstacle recognition device for vehicles according to claim 3. said obstacle 
candidate prediction means. An obstacle recognition device for vehicles making a threshold it is 
predicted that is an obstacle into a means to make it change in the direction out of which 
obstacle prediction tends to come when a preceded vehicle changes to the opposite lane side 
from an output of said opposite lane decision means. 

[Claim 6]In the obstacle recognition device for vehicles according to claim 3, said obstacle 
recognizing means, When a preceded vehicle changes to the opposite lane side from an output of 
said opposite lane decision means and it is predicted as an obstacle by said obstacle candidate 
prediction means, An obstacle recognition device for vehicles considering it as a means to 
recognize that an obstacle exists in the point of a preceded vehicle before said preceded vehicle 
detection means detected an object which exists in the point of a preceded vehicle. 
[Claim 7]In the obstacle recognition device for vehicles according to any one of claims 1 to 6, 
Based on an output, provide an obstacle decision means which judges whether a preceded 
vehicle serves as an obstacle for a self-vehicle in said preceded vehicle detection means, and 
said obstacle recognizing means. An obstacle recognition device for vehicles considering it as a 
means to recognize that an obstacle exists in the point of a preceded vehicle when not having 
judged it as an obstacle in said obstacle decision means. 

[Claim 8]In the obstacle recognition device for vehicles according to any one of claims 1 to 7, An 
obstacle recognition device for vehicles having an alarm and a control start signal output means 
which outputs at least one signal of an alarm signal or an obstacle avoidance control start signal 
when it has been recognized that an obstacle exists in the point of a preceded vehicle by said 
obstacle recognizing means. 

[Claim 9]An obstacle recognition device for vehicles, wherein said preceded vehicle detection 
information accumulation means makes variable quantity which stores preceded vehicle 
detection information in the obstacle recognition device for vehicles according to any one of 
claims 1 to 8. 

[Claim 10]An obstacle recognition device for vehicles characterized by said preceded vehicle 
detection information accumulation means being a means which makes variable quantity which 
preceded vehicle detection information stores according to a future curvature variation of a 
navigation system in the obstacle recognition device for vehicles according to claim 9. 
[Claim 1 1]An obstacle recognition device for vehicles characterized by said preceded vehicle 
detection information accumulation means being a means to reset quantity which preceded 
vehicle detection information stores by the rain change of a self-vehicle or a preceded vehicle in 
the obstacle recognition device for vehicles according to claim 9 or 10. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ReJdlrf the Invention]In the vehicles carrying the radar which detects the situation of the 
direction of movement of a self-vehicle, or a camera, this invention relates to the obstacle 
recognition device for vehicles which recognizes existence of the object which serves as an 
obstacle to a run of the future of a self-vehicle. 

In particular, a front preceded vehicle is detected and it is related with the art of presum.ng the 
situation ahead of a preceded vehicle. 

[Description of the Prior Art]In J P,1 1-01 4346, A, a camera image detects the turn signal of a 
preceded vehicle, and the external world recognition system which grasps existence of the 
obstacle in the front of a preceded vehicle is proposed. . 
[0003]Similarly. in JP.1 1-039597.A, the brake lamp of a preceded vehicle is detected and the 
external world recognition system which grasps existence of the obstacle in the front of a 
preceded vehicle is proposed. 

fp?oblem(s) to be Solved by the Invention] However, since it has been conditions that a preceded 
vehicle takes out a turn signal if it is in the obstacle recognition device for vehicles given in 
JP 1 1-014346 A in the case of free emergency avoidance with which the driver of a preceded 
vehicle takes out a turn signal and which is not. the technical problem that it cannot respond 

[00 C 05]If it is in the obstacle recognition device for vehicles given in JP.1 1-039597.A Since it has 
been conditions that a preceded vehicle makes a brake lamp turn on. it judges that the driver of 
a preceded vehicle applying brakes and preventing the collision with an obstacle does not meet 
the deadline, and the technical problem that the brake lamp of a preceded vehicle cannot light up 
and respond occurs in the scene avoided only by steering. ... 
[0006]The place which this invention was made paying attention to the aforementioned problem, 
and is made into the purpose. By abolishing free running time after discovering the obstacle 
which exists ahead of a preceded vehicle, without using the turn signal information and brake 
lamp information which a preceded vehicle takes out until it recognizes it to be an obstacle. It is 
in providing the obstacle recognition device for vehicles which can start the measure against 
obstacle avoidance to earlier timing. 
[0007] 

[Means for Solving the Problem]A preceded vehicle detection means to detect two or more 
preceded vehicles which can be set ahead [ self-vehicle ] in this invention in order to attain the 
above-mentioned purpose. In an obstacle recognition device for vehicles provided with a self- 
vehicle running route top preceded vehicle existence determination means to determine a 
preceded vehicle which exists on a self-vehicle running route out of each preceded vehicle 
based on an output of this preceded vehicle detection means, a relative position of a preceded 
vehicle to a self-vehicle from an output of said preceded vehicle detection means — or, A 
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preceded vehicle detection information accumulation means which stores relative velocity in 
addition to a relative position, and a preceded vehicle distribution calculating means which 
computes distribution of a traveling condition of a preceded vehicle from preceded vehicle 
detection information stored by this preceded vehicle detection information accumulation means. 
An obstacle candidate prediction means predicted that an obstacle candidate exists in the point 
of a preceded vehicle using an output of said preceded vehicle distribution calculating means in a 
preceded vehicle it was judged that existed on a self-vehicle running route by said self-vehicle 
running route top preceded vehicle existence determination means. Based on an output of this 
obstacle candidate prediction means, it had an obstacle recognizing means which recognizes that 
an obstacle exists in the point of a preceded vehicle. 

[0008]0 Here, a preceded vehicle detection information accumulation means is a means to store 
the action data, when a preceded vehicle is detected. 

[0009]ii) preceded vehicle distribution calculating means is a means to search for an average 
motion and variation of a preceded vehicle from stored action data. 

[0010]iii) obstacle candidate prediction means is a means to predict an obstacle candidate's 
existence at the point of a preceded vehicle, when a behavior variation more than predetermined 
arises. Or when it has an opposite lane decision means which judges that adjacent lanes of a 
self-vehicle travel lane are the opposite lane and a preceded vehicle moves to the opposite lane 
side, it is a means to predict an obstacle candidate's existence at the point of a preceded 
vehicle. 

£0011] r , 

[Function and Effect of the Invention]the relative position of a preceded vehicle [ on a preceded 
vehicle detection information accumulation means and as opposed to / if it is in this invention / 
the self-vehicle from the output of a preceded vehicle detection means ] — or. In [ in addition 
to a relative position, relative velocity is stored and ] a preceded vehicle distribution calculating 
means, In [ distribution of the traveling condition of a preceded vehicle is computed from the 
preceded vehicle detection information stored by the preceded vehicle detection information 
accumulation means, and ] an obstacle candidate prediction means. In [ it is predicted that an 
obstacle candidate exists in the point of a preceded vehicle using the output of the preceded 
vehicle distribution calculating means in the preceded vehicle it was judged that existed on a 
self-vehicle running route by a self-vehicle running route top preceded vehicle existence 
determination means, and ] an obstacle recognizing means, Based on the output of an obstacle 
candidate prediction means, it is recognized that an obstacle exists in the point of a preceded 
vehicle. 

[0012]That is, in recognizing that an obstacle exists in the point of a preceded vehicle, the turn 
signal information or brake lamp information which a preceded vehicle takes out are not used like 
conventional technology. When existence of an obstacle was predicted from the behavior 
variation (or the move direction of a preceded vehicle) of the preceded vehicle ahead of a self- 
vehicle and some objects are detected at the point of a preceded vehicle, it is recognized that 
an obstacle exists in the point of a preceded vehicle without making an obstacle judgment about 
the detected object. 

[0013]Therefore, by abolishing free running time after discovering the obstacle which exists 
ahead of a preceded vehicle, without using the turn signal information and brake lamp information 
which a preceded vehicle takes out until it recognizes it to be an obstacle. The measures against 
obstacle avoidance ("the information to a driver", "automatic brake control", etc.) can be 
started to earlier timing. 
10014] 

[Embodiment of the Invention]Hereafter, this embodiment of the invention is described based on 
a drawing. Drawing. 1 is a basic constitution figure showing the obstacle recognition device for 
vehicles of this invention. When composition is explained, in drawin g 1. 101 is a preceded vehicle 
detection means to detect two or more preceded vehicles which can be set ahead [ self- 
vehicle ]. 

[00 15] 102 is an obstacle decision means which judges whether a preceded vehicle becomes the 
preceded vehicle detection means 101 with an obstacle for a self-vehicle based on an output. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 2009/01/16 



JP,2003-151095,A [DETAILED DESCRIPTION] 



3/9 ^-V 



[001 6] 103 is a self-vehicle running route top preceded vehicle existence determination means to 
determine the preceded vehicle which exists on a # self-vehicle running route out of each 
preceded vehicle based on the output of the preceded vehicle detection means 101. 
[001 7] 104 is a preceded vehicle detection information accumulation means which stores relative 
velocity from the output of the preceded vehicle detection means 101 in addition to the relative 
position of the preceded vehicle to a self-vehicle, or a relative position. 

[001 8] 105 is a preceded vehicle distribution calculating means which computes distribution of 
the traveling condition of a preceded vehicle from the preceded vehicle detection information 
stored by the preceded vehicle detection information accumulation means 104. 
[001 9] 106 is an obstacle candidate prediction means predicted that an obstacle candidate exists 
in the point of a preceded vehicle using the output of the preceded vehicle distribution 
calculating means 105 in the preceded vehicle it was judged that existed on a self-vehicle 
running route by the self^vehicle running route top preceded vehicle existence determination 

means 103. . 

[0020] 107 is an obstacle recognizing means which recognizes that an obstacle exists in the point 

of a preceded vehicle based on the output of the obstacle candidate prediction means 1 06. 

[0021] Hereafter, the embodiment which realizes the obstacle recognition device for vehicles of 

this invention is described based on the 1st example corresponding to claims 1, 2, 8. 9. 10, and 

1 1 , and the 2nd example corresponding to claims 3, 4, 5, 6, 7, 8, 9, 1 0, and 11. 

[0022](The 1 st example) The 1 st example is an example for performing obstacle recognition 

based on the ranging result from the millimeter wave radar 1 . 

[0023] First, composition is explained. In [ drawing 2 is a whole system chart showing the 
obstacle recognition device for vehicles of the 1st example, and ] drawing_2. 1 — a millimeter 
wave radar and 2 — a radar processor and 3 — a CCD camera and 4 — as for a steering angle 
sensing device and 8. an external world recognition device and 6 are [ a negative pressure brake 
booster and 10 ] DVD navigation systems an automatic brake control device and 9 a vehicle 
speed sensing device and 7 an image processing device and 5. 

[0024]The radar processor 2 which detects front vehicles from the result ranged with said 
millimeter wave radar 1 is connected, and calculation of the two-dimensional coordinate value 
which makes self-vehicles the starting point to one or more obstacle candidates is also carried 
out in this radar processor 2. This millimeter wave radar 1 and radar processor 2 are equivalent 
to a preceded vehicle detection means. 

[0025]CCD camera 3 which grasps the situation ahead of a self-vehicle correctly is carried, and 
this image pick-up result is inputted into the image processing device 4. In this image processing 
device 4, the white line which is a boundary line with the travel lane which adjoins a self-vehicle 
travel lane by image processing can be detected, or that curvature can also be computed. 
[0026]The output from the radar processor 2, the output from the image processing device 4, 
the output from the vehicle speed sensing device 6 which detects subordinate right-and-left 
wheel speed, the output from the steering angle sensing device 7 which detects a front wheel 
steering angle, and the output from the DVD navigation system 10 are incorporated into said 
external world recognition device 5. Data processing of the preceded vehicle detection means 
101. the obstacle decision means 102. the self-vehicle running route top preceded vehicle 
existence determination means 103. the preceded vehicle detection information accumulation 
means 104, the preceded vehicle distribution calculating means 105, the obstacle candidate 
prediction means 106. or obstacle recognizing means 107 grade is performed by such hard 
structure, Thereby, the obstacle recognition system for vehicles is constituted. 
[0027]The output of said external world recognition device 5 is incorporated into the automatic 
brake control device 8. And the negative pressure booster 9 which generates arbitrary braking 
efforts is connected to an order ring, and automatic brake control is performed by impressing the 
braking effort command voltage from the automatic brake control device 8 to the solenoid valve 
of this negative pressure booster 9. 

[0028]The radar processor 2 and the automatic brake control device 8 which were mentioned 
above are provided with a microcomputer, its peripheral part, drive circuit of various actuators, 
etc.. respectively, and information is mutually transmitted and received via a communication 
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circuit. 

[0029]Next, an operation is explained. 

[0030][Obstacle recognition control management] Drawing 3 is a flow chart which shows the 
procedure of the obstacle recognition control management performed with the external world 
recognition device 5 of the 1st example, and explains each step hereafter. Processing of this 
flow chart is carried out every 1 0msec. 

[0031]In Step 201. the vehicle speed V and the rudder angle S of a self-vehicle are read. 
[0032]In Step 202. the acceleration dV which is a temporal change of the vehicle speed V. and 
the steering angle speed dS which is the temporal changes of the rudder angle S are computed 
with the false differentiator expressed with the transfer function of a following formula (1). 
G(Z) =(cZ 2 -c)/(Z 2 -aZ+b) ... (1) — here, Z is a progress operator and the coefficient a. b, and c is 
a positive number. 

[0033]By the processing carried out in Step 203 every 50msec which are a data update cycle ot 
the radar processor 2 (it is 1 time to 5 times since the sampling periods are 10msec). About the 
relative position (Px. Py) and relative velocity (rVy) of object detection ahead of a self-vehicle, 
only the number of the caught forward vehicles is read from the radar processor 2. Since it has a 
function which assigns an ID number peculiar to each of two or more objects in the radar 
processor 2. Even when each object moves from the time t1 to between the time t2, 
correspondence can be taken easily (it is about each behavior variation, without mistaking the 
object A and the object B in the latter part). 

[0034]Side position of the front object detection read at Step 203 in Step 204 :P In order to ask 
for the temporal change of x, false derivation of a formula (1) is carried out. It can come, and is 
alike, relative velocityxVx can be found more, and a relative vector is obtained. 
[0035]One target which exists in the distance nearest to a self-vehicle on a self-vehicle lane 
from the position information on the preceded vehicle detected at Step 203 (Px. Py) is decided, 
and the ID number of the object is substituted for Step 205 at SelectedlD. The judgment on a 
self-vehicle lane decides that it is an object on a self-vehicle lane if the absolute value of Px is 
less than 1.75 [m] (equivalent to a self-vehicle running route top preceded vehicle existence 
determination means). Thus, although the object in transverse plane of a self-vehicle was 
determined as an object on a self-vehicle running route in this example. When it carries CCD 
camera 3 which detects a white line, the future course of a self-vehicle may be decided from the 
lateral displacement, yaw angle, and curvature information on a self-vehicle over the recognized 
white line, and the ID number of a preceded vehicle located on this future course may be 
substituted for SelectedlD. 

[0036]In Step 206. obstacle judgment is carried out from the relative position <Px, Py) and 
relative velocity vector of Steps 203 and 204 {equivalent to an obstacle decision means). Here, 
when it is judged as an obstacle, an alarm and a control start signal are outputted to the latter 
part Namely, the driver of a preceded vehicle does nap and looking aside while driving, and like 
this invention, In the case when prediction of an obstacle "was not completed from movement", 
as the preceded vehicle contacted the obstacle of the point. [ a "behavior variation" and ] From 
reduction of the distance between two cars of the preceded vehicle after contact, and the self- 
vehicle under run. as usual, since an obstacle can be judged at this step 206. "the information to 
a driver" and "automatic brake control" can be carried out with outputting an alarm and a 
control start signal to the latter part. 

[0037]In Step 207, only the data accumulation time Tstore [second] stores the data of the 
relative position (Px. Py) and relative velocity of Steps 203 and 204 (rVx. rVy) in the data update 
cycle of the radar processor 2 (equivalent to a preceded vehicle detection information 
accumulation means). Although the data of a relative position (Px. Py) and relative velocity <rVx. 
rVy) is stored in this example. When predicting an obstacle candidate from the standard 
deviation mentioned later and judging from the standard deviation of only a relative position <Px, 
Py) or relative velocity (rVx. rVy), a relative position <Px. Py) or only relative velocity (rVx. rVy) 
is required. In order to save a memory area, the data of the relative position <Px, Py) and relative 
velocity of only the preceded vehicle of SelectedlD (rVx, rVy) for which it asked at Step 205 may 
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be stored. 

[0038]When target ID (SelectedID) fixed as a preceded vehicle at Step 205 differs from the last 
processing in Step 208 (since target ID differs also immediately after catching an object from the 
ROSUTO time) It will progress to Step 209. Or from the vehicle speed, the rudder angle, and 
rudder angle speed change of Steps 201 and 202. more than predetermined, the amount of 
transverse movements of a self-vehicle progresses to Step 209. in being large, and when other, 
it progresses to Step 210. 

[0039]In Step 209, it judges that the preceded vehicle or the self-vehicle carried out the rain 
change, and the data during a data accumulation time Tstore second is cleared. 
[0040]In Step 210. it asks for the curvature R1 in the running points of a self-vehicle, and the 
curvature R2 of the running points (position + radar length distance of a self-vehicle) of a 
preceded vehicle from the DVD navigation system 10, and decides on the data accumulation 
time Tstore from a following formula. 

R3=abs (R2-R1) ... (2) Tstore=func1 (R3) ... (3) — abs(x) is a function which returns the absolute 
value of x here, and funcl(i) is a function which has the characteristic shown in drawin g_4. The 
data accumulation time Tstore will be gradually set as time shorter than 1.0 second, if the 
curvature difference absolute value i (=R3) is set as about 1.0 second in a field smaller than 500 
[m] and the curvature difference absolute value i exceeds 500 [m], as shown in drawing 4 . 
[0041]In Step 21 1. it asks for the standard deviation sigma of the data accumulation time Tstore 
of the preceded vehicle data stored at Step 207 [second] with a following formula in the data 
update cycle of the radar processor 2 (preceded vehicle distribution calculating means). 
n=int (Tstore/Ts rader). ... (4) x=trans [Px. Py. rVx. rVy]. ... (5) a={+x(k-n)}/n ...<6) sigma=root[+x 
{x(k-n)-a} 2 [ {x(k)-a} 2 +{x(k-1)-a} 2 + ... ]]/n ... (7) — here. Ts.rader. [ x(k)+x(k-1)+ ... ] 0.05 [the 
second] and n which are the data update cycles of the radar processor 2 A data number. The 
function and x which return an integer are a data constellation, trans is a sign meaning a 
transposed matrix, a means the average value of each data, k means this sampling number, sigma 
means the standard deviation of each data, and int (-) is sigma=trans [sigmaPx. sigmaPy. 
sigmarVx. sigmarVy]. i 
[0042]It is judged whether it is satisfied with Step 212 of the conditions of a following formula 
from the standard deviation sigma for which it asked by the formula (7) (obstacle candidate 
prediction means). In being satisfied, an "obstacle candidate prediction flag is set to 1. and it 
progresses to Step 213. and when that is not right, an "obstacle candidate prediction flag is set 

to 0. and it progresses to Step 215. . 
func2(sigmaPx)+func3(sigmaPy)+func4(sigmarVx)+func5(sigmarVy)>Th ... <8) — here. func2 is a 

function which has the characteristic shown in drawing 5 . func3 is a function which has the 

characteristic shown in d_rawing„6. func4 is a function which has the characteristic shown in 

drawing 7. and func5 is a function which has the characteristic shown in drawing J„. Th is a 

threshold of obstacle prediction and it is referred to as Th=1 in this example. 

[0043]In Step 213, it is judged whether existence of different-thing objects other than the 

preceded vehicle which has a SelectedID number ahead of the running route of a self-vehicle 

was detected from the object detected at Step 203 (obstacle recognizing means). When 

existence of different-thing objects other than a preceded vehicle is detected, it progresses to 

Step 214. and when that is not right, it progresses to Step 215. 

[0044]In Step 214. the signal which starts the alarm which tells a driver about existence of an 
obstacle to the latter part is outputted to the alarm equipment besides a figure, and the signal 
which starts the automatic brake control which avoids an obstacle beforehand is outputted to 
the automatic brake control device 8 (an alarm and a control start signal output means). 
[0045]In Step 215, past values, such as false derivation, are updated and it ends. 
[0046][Obstacle recognition operation] when the object exists ahead of a preceded vehicle. In 
[ become flowing / which is made into drawing 3 in a flow chart to the step 201 -> step 202 -> 
step 203 -> step 204 -> step 205 -> step 206 -> step 207 -> step 208 -> step 210 -> step 
211/ which progresses /. and ] Step 207. The action data is stored during detection of the 
preceded vehicle on a self-vehicle running route, and the standard deviation sigma is called for in 
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Step 210. And in Step 212, existence of the obstacle in the front of a preceded vehicle is 
predicted from the action of the preceded vehicle in the present sampling. At this time, when the 
standard deviation sigma is over threshold Th of obstacle prediction, When existence of an 
obstacle is predicted and existence of an object is detected ahead of a preceded vehicle by the 
check of a SelectedID number, Without carrying out obstacle judgment about the object ahead of 
a preceded vehicle which is performed at Step 206, It progresses to Step 214 and the signal 
which starts the alarm which tells a driver about existence of an obstacle, and the signal which 
starts the automatic brake control which avoids an obstacle beforehand are outputted based on 
recognition that the obstacle exists ahead of a preceded vehicle. 

[0047]Since free running time after detecting an object until it judges this object detection to be 
an obstacle can be abolished by this, in a latter alarm system. It is possible to send an 
information to a driver from a earlier stage, in a control system, it is the early operation of 
automatic brake control, it becomes possible to shorten stopping distance more, and the 
composition of a quick external world recognition system is possible. 
[0048]Next, an effect is explained. 

[0049](O In Step 207, only the data accumulation time Tstore [second] stores the data of the 
relative position (Px f Py) and relative velocity of the object detection ahead of [ from Steps 203 
and 204 ] a selM/ehicle (rVx, rVy), In [ in Step 211, compute distribution of the traveling 
condition of a preceded vehicle with the standard deviation sigma of the data accumulation time 
Tstore of the preceded vehicle data stored at Step 207 [second], and ] Step 212, Having 
recognized that an obstacle existed in the point of a preceded vehicle, when it was predicted 
that an obstacle candidate exists in the point of a preceded vehicle when the standard deviation 
sigma is over threshold Th of obstacle prediction A sake. The measure against obstacle 
avoidance can be started to earlier timing by abolishing free running time after discovering the 
obstacle which exists ahead of a preceded vehicle until it recognizes it to be an obstacle, 
without using the turn signal information and brake lamp information which a preceded vehicle 
takes out. 

[0050](2) It is predicted that an obstacle candidate exists in the point of a preceded vehicle in 
Step 212 when the standard deviation sigma is over threshold Th of obstacle prediction, By and 
the thing for which existence of different-thing objects other than the preceded vehicle which 
has a SelectedID number ahead of the running route of a self-vehicle is detected from the 
object detected at Step 203. Since it recognized that an obstacle existed in the point of a 
preceded vehicle, when there is also no necessity, it can become possible to reduce the 
frequency of the recognition made the mistake in saying that an obstacle exists in the point of a 
preceded vehicle, and the reliability of obstacle recognition that an obstacle exists in the point of 
a preceded vehicle can be raised. 

[0051](3) If the conditions of Step 212 and Step 213 are satisfied in spite of having formed Step 
206 which carries out obstacle judgment from the relative position (Px, Py) and relative velocity 
vector of Steps 203 and 204, Having recognized that an obstacle existed in the point of a 
preceded vehicle, when not having judged it as an obstacle at Step 206 A sake, After satisfying 
the conditions of Step 212 and Step 213, free running time after discovering the obstacle which 
exists ahead of a preceded vehicle compared with waiting until it is judged at Step 206 that it is 
an obstacle until it recognizes it to be an obstacle can be abolished certainly. 
[0052]Satisfying the conditions of Step 212 and Step 213, progressing to Step 214, when it has 
been recognized that an obstacle exists in the point of a preceded vehicle, and having made it 
output an alarm signal and an automatic-brake-control start signal (4) A sake, If it is recognized 
that an obstacle exists in the point of a preceded vehicle, an information is given promptly to a 
driver, automatic brake control is started, and contact with a self-vehicle and an obstacle, etc. 
can be avoided certainly. 

[0053](5) In Step 210, the data accumulation time Tstore [second] which stores the data of a 
relative position (Px, Py) and relative velocity (rVx, rVy) is written with variable, In Step 211, the 
population parameter at the time of computing the distribution about the action of a preceded 
vehicle can be changed arbitrarily, the variance (standard deviation sigma) based more on 
running environment can be computed now, and the predictability of obstacle candidate 
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prediction can be improved. ... j:#-„»,„.o 

[0054](6) In Step 210 from the DVD navigation system 10. According to curvature difference 
absolute value |R1-R2| which asks for the curvature R1 in the running points of a setf-veh.cle. 
and the curvature R2 of the running points of a preceded vehicle, and expresses a future 
curvature variation, having decided on the data accumulation time Tstore as variable A sake. 
Aggravation of the accuracy by using the average value before a curvature var.at.on as average 
value at the time of a curvature variation can be controlled. 

[00551(7) in Step 208 — a self-vehicle - or. judging whether there was any rain change of a 
preceded vehicle - a self-vehicle - or. Having reset the quantity which progresses to Step 
209 and clears the data of the relative position (Px. Py) and relative velocrty during « Tstore 
second (rVx rVy). and preceded vehicle detection informat.on stores, when a preceded vehicle 
carried out a rain change A sake. Without using the preceded vehicle information stored before 
the rain change when the preceded vehicle which should be observed changed, or even when 
the rain change of a self-vehicle arises following a preceded vehicle by width reduction, since a 
variance (standard deviation sigma) is computable, the predictability of obstacle candidate 

^S^^JZS^ the 1 st example, it is an example from which the adjacent lane of a 
self-vehicle changes the method of recognition of an obstacle in this 2nd example in the 
opposfte lane to being the composition of recognizing the obstacle in the front of a preceded 
S oSy from the behavioral information of a preceded vehicle in addition to the composition 
cfthe 1st example. Since it is the same as that of the 1st example about composition, a graphic 
display and explanation are omitted. 

K^QT^'iS'SSS shows the procedure of the obstacle recogn*on control 
manage^tferformed with the external world recognition device 5 of the 2nd example, and 
explains each step hereafter. Processing of this flow chart is carried out every 10msec. 
[0059]From Step 301. since it is the same as that of Steps 201-21 1 in the 1st example shown in 

KlSSSSt of the direction of the distance between two oars of a detection 
**** object of Step 312 is a value of 1.2 times or more of the self-vehicle speed at Step 303. 
And if the absolute value of the horizontal distance Px (distance of the cross direction) of the 
cbject is settled in 1.5-the range of 5m. he will carry out a formula <9). when that .s not right, 
and in any case, will follow a formula (8) to Step 313 (opposite lane decision means), 
f Opposite Lane=sign (Px) ... (8) f Opposite.Lane=0 ... (9) - here Wherr Opposjt e.Une,snon- 
zero it expresses that an adjacent lane is the opposite lane, and sign (Px) ,s a funcfcon which 
returns the numerals (+1or-1) of Px. For example, if direct.on-of-movement right-hand side of a 
sTvehicfe is made positive, the coordinate system of Px will be set to f Opposite_Lane-+1 <in 
thTcase of left-hand traffic) when judged as the opposite lane. When <8) types are earned out 
once the value shall be held for 10 seconds. Although the opposite lane was judged from the 
relative velocity by measurement of the millimeter wave radar 1 in this example, the slow lane 
may decide the right lane to be the opposite lane from a navigation system on the road of one 

[0061 ]In Step 313. it is judged with a following formula whether the self-vehicle running route top 
N incense stick car decided at Step 305 from the preceded vehicle detection information 
searched for at Step 303 and Step 304 is going to the opposite lane. _ 
if [func8{func6+func7 (rVx)} =f.Opposite.Lane] then f.2oppos.te=1 else f.2opposrte=0 (10) 
here. func6(i) is a function which has the characteristic shown ,n drawrngJO and funcK.) .s a 
function which has the characteristic shown in dj^wingJJ. func8(.) is a function which has the 
characteristic shown in drawing 12. and if [condition] substitutes then, when filling condition, and 
when not filling, it is a function which substitutes else. That is. it is set to f.2oppos,te=1 when a 
preceded vehicle judges that it goes to the opposite lane. 
[0062]In Step 314, threshold Th is decided with a following formula. 

If if 2opposite=1] then Th=0.8 else Th=1.0 ... In the (11) step 315. although it is the same as that 
of Step 212. <8) Although threshold Th calculated at Step 314 is used in the case of judgment of 
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a formula and an "obstacle candidate prediction flag" is operated by the result, it is not based on 
a decision result but progress to Step 316. 

[0063]By flag f 2opposite=1 which is going to the opposite lane for which it asked at Step 313 in 
Step 316. And when another object is detected on the self-vehicle lane ahead of the preceded 
vehicle which has a SelectedID number from the ranging result of Step 303. it progresses to 
Step 319, and when that is not right, it progresses to Step 317. 

[0064]In Step 317. are flag f_2opposite=1 which is going to the opposite lane for which it asked 
at Step 313. and. in the case of "obstacle candidate prediction flag" =1 calculated at Step 315. it 
progresses to Step 319. and when that is not right, it progresses to Step 318. 
[0065]In Step 318 to the step 320, from Step 213 in the 1st example, since it is the same as that 
of Step 215, it omits. 

[0066]Obstacle recognition is performed by the above using the information on the preceded 
vehicle on a self-vehicle running route going to the opposite lane in addition to the 1st example. 
For this reason, ** "case [ the preceded vehicle is going to the opposite lane and detected 
existence of an object ahead of the preceded vehicle ]", "When the action of a preceded vehicle 
is [ that the preceded vehicle is going to the opposite lane ] sudden". ** [ (without it carries out 
obstacle judgment about the object ahead of a preceded vehicle) ]. It progresses to Step 319 
and the signal which starts the alarm which tells a driver about existence of an obstacle, and the 
signal which starts the automatic brake control which avoids an obstacle beforehand are 
outputted based on recognition that the obstacle exists ahead of a preceded vehicle. 
[0067]Since free running time until it detects the obstacle of the point of ** preceded vehicle 
which can abolish free running time after detecting ** object (obstacle) until it judges it as an 
obstacle by this can be abolished, In a latter alarm system, it is possible to send an information 
to a driver from a earlier stage, in a control system, it is the early operation of automatic brake 
control, it becomes possible to shorten stopping distance more, and the composition of a quick 
external world recognition system is possible. 

[0068]Next. an effect is explained. As explained above, in addition to the effect of (3) - (7; of the 
1st example, the following effect can be acquired if it is in the obstacle recognition device for 
vehicles of the 2nd example. 

[0069](8) In Step 307. only the data accumulation time Tstore [second] stores the data of the 
relative position (Px, Py) and relative velocity of the object detection ahead of [ from Steps 303 
and 304 ] a self-vehicle (rVx. rVy). In [ in Step 31 1. compute distribution of the traveling 
condition of a preceded vehicle with the standard deviation sigma of the data accumulation time 
Tstore of the preceded vehicle data stored at Step 307 [second], and ] Step 312. In [judge that 
the adjacent lanes of a self-vehicle travel lane are the opposite lane, and ] Step 315. In [ predict 
that an obstacle candidate exists in the point of a preceded vehicle when the standard deviation 
sigma is over threshold Th of obstacle prediction, and ] Step 316. Having recognized that an 
obstacle existed in the point of a preceded vehicle, when a preceded vehicle went to the 
opposite lane A sake. Abolish free running time after discovering the obstacle which exists ahead 
of a preceded vehicle until it recognizes it to be an obstacle, without using the turn signal 
information and brake lamp information which a preceded vehicle takes out. and. It can depend 
using lane information and the measure against obstacle avoidance can be certainly started to 
earlier timing according to advanced obstacle recognition. 

[0070](9) In [ in Step 312, judge that the adjacent lanes of a self-vehicle travel lane are the 
opposite lane, and ] Step 315. In [ predict that an obstacle candidate exists in the point of a 
preceded vehicle when the standard deviation sigma is over threshold Th of obstacle prediction, 
and ] Step 316 and Step 317. Having recognized that an obstacle existed in the point of a 
preceded vehicle, when a preceded vehicle detected another object on the self-vehicle lane 
ahead of a preceded vehicle in Step 318 toward the opposite lane A sake. When there is also no 
necessity, it can become possible to reduce the frequency of the recognition made the mistake 
in saying that an obstacle exists in the point of a preceded vehicle, and the reliability of obstacle 
recognition that an obstacle exists in the point of a preceded vehicle can be raised. 
[0071]Having made it change threshold Th it is predicted that is an obstacle in the direction out 
of which obstacle prediction tends to come as threshold Th was decided to be a low value, when 
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a preceded vehicle changed to the opposite lane side in Step 314 (10) A sake, The obstacle of 
the point of a preceded vehicle can be recognized also corresponding to the looser obstacle 
avoidance act of a preceded vehicle. 

[0072](1 1) In [ in Step 312, judge that the adjacent lanes of a self-vehicle travel lane are the 
opposite lane, and ] Step 315, When it predicts that an obstacle candidate exists in the point of 
a preceded vehicle when the standard deviation sigma is over threshold Th of obstacle 
prediction and a preceded vehicle goes to the opposite lane in Step 317, Having recognized that 
progressed to Step 319 and an obstacle existed in the point of a preceded vehicle before 
detecting another object on the self-vehicle lane ahead of a preceded vehicle at Step 318 A 
sake, Since a time lag until the millimeter wave radar 1 can catch the obstacle which exists the 
improvement in reliability of obstacle recognition (reduction of the mistaken obstacle recognition 
frequency) and ahead of a preceded vehicle can be lost, obstacle recognition and obstacle 
avoidance action of the point of the preceded vehicle in a earlier stage are possible. 
[0073](Other examples) Although the obstacle recognition device for vehicles of this invention 
has been explained above based on the 1st example and the 2nd example, it is not what is 
restricted to these examples about concrete composition — a claim — each — unless it 
deviates from the gist of an claimed invention, change, an addition, etc. of a design are permitted. 

[0074]For example, although the 1st example and the 2nd example showed the example which 
uses that of a millimeter wave radar as a forward vehicle detection means, optical or acoustical 
means, such as a laser radar, may be used for others. 

[0075]Although the 1st example and the 2nd example showed the example which carries out 
both an alarm and an automatic braking system as a measure against obstacle avoidance in the 
case of having recognized the obstacle, When it may be made to carry either out and the 
obstacle has been recognized, it may be made to tell a driver about an alarm display independent 
or by using together. 

[0076]When the preceded vehicle other than the 1 st example and the 2nd example has changed 
lanes (a turn signal detects a lane change like JP,1 1-014346.A of conventional technology), it 
may not be made not to perform the above-mentioned obstacle candidate prediction. It is 
distinguishable whether the preceded vehicle only makes it ********** whether to avoid the 
obstacle by this. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a basic constitution figure showing the obstacle recognition device for vehicles 

of the invention concerning claim 1. m 

[Drawing 2 ]It is a whole system chart showing the obstacle recognition device for vehicles of the 

1 st example. 

[ Drawin g 3]It is a flow chart which shows the procedure of the obstacle recognition control 
management performed with the external world recognition device of the 1st example. 
[Drawing 4]It is a figure showing the characteristic of fund in the 1st example device. 
[Drawing 5]It is a figure showing the characteristic of func2 in the 1 st example device. 
[Drawing 6]It is a figure showing the characteristic of func3 in the 1st example device. 
[ Drawin g 7]It is a figure showing the characteristic of func4 in the 1st example device. 
[Drawing 8] It is a figure showing the characteristic of func5 in the 1 st example device. 
[ Drawing 9] It is a flow chart which shows the procedure of the obstacle recognition control 
management performed with the external world recognition device of the 2nd example. 
[ Drawing 10] It is a figure showing the characteristic of func6 in the 2nd example device. 
[Drawing 11]It is a figure showing the characteristic of func7 in the 2nd example device. 
tQrawingjiJft is a figure showing the characteristic of func8 in the 2nd example device. 
[Description of Notations] 

1 Millimeter wave radar 

2 Radar processor 

3 CCD camera 

4 Image processing device 

5 External world recognition device 

6 Vehicle speed sensing device 

7 Steering angle sensing device 

8 Automatic brake control device 

9 Negative pressure brake booster 

10 DVD navigation system 

[Translation done.] 
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